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(54) DISK WITH A PECULIAR CODE FOR DETECTING THE KIND WITH AN OPTICAL DISK 
REPRODUCING DEVICE AND DETECTION METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk with a peculiar code 
for detecting the kind with an optical disk reproducing device and a 
detection method thereof. 

SOLUTION: BCA codes 202 containing a peculiar disk code 
representing the kind of the disk is recorded on the BCA code area 
on the disk. And, when the above-mentioned disk is installed on 
the optical disk reproducing device, the data recorded in the BCA 
code area are read out, disk codes 210 included in the read-out 
data are extracted therefrom, and the kind of the disk 
corresponding to the extracted disk code is confirmed by using a 
disk code table in which the disk code 210 is mapped beforehand 
so as to correspond to each disk. 
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(57) [B*l] 

[BUB] ftf^'/fffl-BltaSIJIUOfcAWB* 

A* — K««tt:ffi.»i-& D tlx, nu^Liv- -r * ^Wf 
-r ^ ^ Pfa-SSKU»-»sn* £ , lii'ilEB c a KWtf 
S tLT v ^ -T 5 - ^ 4- m L • iiXR* ffl L fc -7' - 
0 K 15 ;* it r i * & r * * =■ - K 2 1 0 k Jib 111 L , ISM 
Mi & 4x t: r ■< x * — k 2 1 0 {z. M&'t & r 4 * 9 coflfi 
M£r, T'^fr-ir ^ x ^ ic. atf-Jti'-S J: ilcfV ^^=> - K 
2 l 0 riW y '/gtifcTj ys ? -1— Kr- S;i-£m 
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~1~ 



nuWEi^-Y * ^ 0) y - K-Y B C A ^ - KA'Gft £ 

nfc b c a a - h-mmmm l > 

tfofciti&f< Df^f ffi*osc Unas u , busbx * ? <om 

WEt* w ^ ^ =3 - K««*>&fc4fcB U fiMKiiv- w * * 3 
-7 -fffji- y 7- 4 twrnstilzx- y -JinEfflw* y 

(WiE^ 7 --BrOJ*)'* y r ^ fa*»«kW6:flS U B C A 
-Ai a h T > ^ auft £ *t ft. # * I- T V TVuffiJft ^ , & 
ffiii a. Z> - £ & W« <t 1" 6 ttKtt HI <?> fc a6 co IS # a — K&- 

ftfc BCAa - KfBWSr Wt*& 7 s * -f * * co«gi»Ul*"ifc 
<L- , HMiitl B c a =i - K«#K Eft <* ft ti^r-^M 

^a-j-as fc, 

Haaea^rts Lfc-7 f --*K#*ft-o*&-7*-f =»— Kt 

tfffiriMiHiSftfc-^-f * ? =i — Kfr*J7£t*&irV *9<r>m 

=i- K/>w ew/$ftfc-r-f x^ K7'- /^&-Hl 
i > r BftK}+ 6 ifiSI t . x. & r i «r »« t * *? 4 * 

[89*^3] ^ f x^s^afiBt-ex-f **<omm& 

ixfc n C A a - KiSriiSiE-r -r * ^ <o tf — KW >««<o« 
iWK^r -f ^ ^ 3ft*i»K*^-f ^ ^ W £fctt«KR# Six* 



(2) 4»M7 11-2 1 3 5 3 2 

2 

nae bca^- k««^ aas *>*yy7 >y^mmz 

/0 ntj^cl^ y T >'7 r /u«i«^tt< WUR^-^WIgE^ B C Affl 
S»/<!)r^W(:M< =>- KtUfi^ttSe 

lliJisc'.-r ^ x ^ =» - Df-r 8fi#{c.«< -n^— «TjP.«« 
/<!i7M ««(::, fmi?i' B c Affillir- ^ au^-tcoir. v — 

mo** y 7- -r u*M"6^ Rrjr:jfla>'< y r ^ «raa»i" 
wWKfliiEBCAtf* hr^^^sBaki-aafHi, ^ 

[ 0 0 0]] 

^ c/>:pR^| fr ft ttJi- 6 *te ^ B9 1" 
[0 0 0 2] 

[«*<Ol£«] %74*?Wkm\mt. CD (Compact 
Disc) , CD-- KOM (Compact DiscRead Only Memor 
y) , LD (Laser Disc) % MD (Mini Disc) % DVD 

(Digital Video Disc) tj: t'oyj^rx x ? iZ&\»&ti1t 

[0 0 0 3] W:DVD7l/-t- "CMJil^n/c.7^ -f x 
50 DV D -/ u V - 1 J: ^ > W) tt= * - K &• C D - K <>: 



-2- 



3 

v-Tem, y y -oftrn*?'* y ? -t£ 0 

mm (dual layer) * V t »2&1"-5. ^Ml, 

Sr*JU (single layer) r^?£#y£ 

[0 0 0 4] -£cq&\ 7*— *^>^a^7&;ft£4, 
DVDT'V— -V— tt* L'^ ^frBKESlt, 3fctf 

18 0° W± §8#£ftfc?*-f *^fcCD*2ffl 

^^DVD^Wf^^^M't^, tOl, SlJBD 
VD/l/-t-lif^ Jicoy— hV ^ (lead in) 
!MS*rtt«U C D^ij(?)S^(j: V - C D^C D - t- 
7- * t' £ K» L> D V D « W0>»«»*D V D X 
fi DVD «CJH £ BLftir Z>Zk iz. J:oTf^^ |$ ujft fls 

MHHftlfia>-y-r =i> (Ml COM : Microcomputer) CJ;oT 

[0 0 0 5] ?>\ Midi Lfc. r -/ * * »«*M1 A"Si(i, 

7**x*<D«S9&f^^ ^< 3 via* 

ft«frt*/lllL-CL.*9, «o-C, "T-'-r ^^aSHftftUd* 

X(AA*HB^*»^L, CD*J*ii-OVDSfiJ?iJ<?5 
1" 6 £l ft > t -f x ^ u: * * 7 *x fiO J; o U M** & Z> *Bd 

*^ai--6i-, ^-f^^^asitt »or«i 

[0 0 0 6 ] 
[0 0 0 7] 

Sit ^WJl^'-f BCA (Burst Cuttin 

g Ar ea ) =a — Kfljfi tjg ML, B C A IN , BCA"/!) 

r >-yyK/)^^H/i-r y ru-yj^mt % i-iMa^y r 
>^/nw«<o»:{cttH l, b c AWf- -^*<ae«sn 



(3) 1 — 21 3532 

r^^- K^BBUlESnfcT*^ ^ ^ 3— KM* t , mi 
^ a— v-jffitgit * StJ^r-f ^^--3— K'<y 7'^ 

[0008] bca^ — K««[ia« % 7-V * * Jico y 
- b'<4 v«*«*rt»««^ffiB l> BCA — * K*SE 

'rjx?m]m»t J D (Identification) 4 L"C5flJffl L 

#<5o *7-"*/iifli«^y^^tta*Enc 

(Error Detecting Code) tv^\ 7— ITF.JBW/'^ y 
2() y'^rijffiSECC (Error Correcting Code) 

[0 0 0 9] *e>(d % Jfe^^^^P¥ftSS«^«i»$n^: 
r -f x ^ eoaaS*«Wi"**«iHwA'«ferJ:, t^^/j^ 

yt-rj x ^ Hai3S«<c:iK**n& t , b c a » - k«« 

HttEiWiWSnfc-r^ x^ Ki:^t5f./ * 
-f x ^ =3- KiW ^ trv^Stvfc-T^-f x ^ =1— K-7— y 

[ 0 0 i 0 ] 

5. 

[001 I ] ESI 1 ^:iifiWcO)t7-V x ^ KiEcoyp 
^ 1*1 "C o T , t: 4 5/ ^ r y -7" 1 0 2 |A 7 ' ^ ^ \Z 

(C%jfe$ix£:RF (Radio frequency) Mf^r^i It 
R F IflMiH 1 0 8 Klftiyji-S. fcf ^ T y 7')0 2 

\±V *~'b*sv#? 9^ai*-~9)tLXf bv y *>VT 's 

y » a-. >y $ r fl,'j x. <:> „ v 4 > > ^* r ^ j /- » ^. — ^ \± 

■i) — sKMSEfficODS S P (Digital Servo Siginal Proc 
50 essor) .1 1 4 fiOfllMPKJ; o'CWl^xr^ u > 



~3» 



(4) 



mVPVX 1 - 2 1 3 5 3 2 



sspi i 4(omm{c^^x%m^y^ir s f^^^ i o 
K;u*— * i o 4 & s d s s p i i 4<nfflffltz&r>xm 

mZtlX'r'i X? 1 0 0&S&»as& (CLV : Constant 
Linear Velocity) T'n3te£-tf5o ^uyK^-f — K^e 
i 0 6 r£s D s s p i i 4 coffiMfliic J: otlSJ ft 

[0 0 12] RFHSTOl 0 8fl^ey^T y 

rrd^ff*^^fi^*^^"^^30?»l5^DS P (Digital 
Signal Processor) 1 l OMflttuU h^y^^- 
7 * — # is > ? - <o fz «xo«-5-«rS ± LTD 

0*CDO8*liE FM (Eight to Fourteen 
Modulation) 9, fV^^ 1 OO^DVD(?)I 

'ft (1 E FM7*7^ ft? ^ k?£h<> DSP 1 1 OttRP«MH 
8&1 0 8*^HlAll*4x*«*tai»»V»9— 1IT2EU-C 

mm'- v *m-5t lthja*mi» 1 1 2ii{iwf^ 0 ^ 

CO <t $ . DSP J l 0 tt-T-V ^^100 .!-<?:> B C A =i — 

[0013] mftt®M1&i i 2rJ:os p i i ofrbilit) 
/j«*«r*£-J-*. n s s p 1 1 4 raw = > 1 1 a ic 

J:o-c#JW*n, R FifilffiSS 1 O 8 i d s P 1 ] 0/;^ 
W*l3ft*«*l£«l**t: 9T y"/ .1 0 2(7) y * 

1 28n 



K*-- 1 0 6 Sr/fl^*:;* u y K*— * tf> hvu* 
T\ * * S*»ltt*>IMMB«rfT 5 fc#<fc±«Kftft 

[001 4 ] Bl 2 li fflflt^) B C A 3 - KaWi&fr** Lfc 
fcco-e&or, BCA/y7>^2 0 0 ^BCAtSS 
r-* 1 bca 2 0 2 mtB/HW^y f'-i' EDCsca 

2 0 4 — fTjEfti<Ds< y r-f RCCbca 2 0 6 £ B 

/0 CA^F7y^2 0 8(?:J;^j:^ rftbtt, 

raffle h tmc-r^ J::«wlK»*fta#, 

« jttf 4 /<-T h WBCA'/D 2 0 0 Wt B C A 1^1 

K/J^-f h S Bbca£ *^KJaStbSo ^^BCAffi 
* I B c a 2 0 2 , .^7 — ttttl J9 Df^EDC 
bca 2 0 4, — JTj£ffl^<y 7" *f ECCbca 2 0 6 2fc 
■O'BCA/JU h7y^2 0 8I2BC Af*PJJ9M-f bR 
S b c a t & 7* * ^ . I- t C fiB®: S ft £ o 
[001 5 ] HifiEB C Afif-^ 1bca 2 0 2i?)Io- 
1 lin-sttTfi^Ssfcl - (1) "C^&ft&o ^y— ffi 
ItifftV)'*}) r * EDCbca 2 0 4 WEDo^EDjII B 
C aW(Bt*— * i bca 2 o 2 ic:*ti-&;t^— tftffljflw^ 
yfn^>ot, TAG**]- (3) [-77^-J:?{^, A 
^Sft&v*--^ I bca (x) &^*H*tG (x) K?«l->fc 



20 



( 1 ) 

(2) 

(3) 
(4) 



I 



(x ) = 



•1 



I 0 0 1 6 I 

[fti] 



E D C b c i 



2: b . 
i =32 

31 

(x) - 52 
i=0 



EDCbca (x) = I bca (x) modG (x) 
G(x) =x 32 +x 3, 4-x 4 + 1 



[0 0 J 7] £6!-, x?«-^TEffl^yf ^ECC 
bca 2 0 6 0>Co. o— C3. 3J-J:, B C At**^""^ I bca 2 

bca 2 0 4 ii'TjEffJ^VN-y 7- e^oT, 

TSi^SJc^2«7) (i) - (5) (c>f<L/iJ; 9(w N A/i£ 

3 

( 1 ) Rbcaj (X ) = 52 

i=0 
4n-2 



( 2 ) I BCA, (X ) 

( 3 ) R bca i ( x ) 

(4) Gpbca <x) 

(5) G p (x) 



ilZ> r — & I bcaj (x) i-^^^GpBCA (x) "CWofc 

[00181 
[$C2] 



C j, i * 

I J ^ 1 i 



X 



5 J " \ 



+ D i * x 



5 2 - 4 n 



X 



i=0 

I BCA] ( X ) IDOClG pBCA ( X ) 

rr (X + a*) 

8 + X * + x 3 + x 2 + 1 



-4- 



7 

[001 9 J - - BJ 2 co B C A — KflHff "C» L/c J: 
l!PM* Sbcai#£>6 0 ^PjlttreOj: JftBCAa- K 

a*?** * * -tto y - k-y b c A««KK»S;h. 

HI IT, x^*^- K(7m:M:BCA^ K&xV 
I0020] HI 3 (i, J: -6 b c a a 

— Kafflififr** Lit *j CO T'<b oT N BCA"/U7V 'j/yU 
2 0 0 £ BCAflMS^-^ ] bca 2 0 2 fcat^Hfctbffl 
coxy 7^ EDCbca 2 0 4 tfV a — K I oot 2 1 
0 iai^-tfttBffl^y 7V E DCddt 2 I 2 t=r-y- 
tnEFR0>'< V 7- f E C Coca 2 1 4 i B CA*^ h T V 
-/^ 2 0 8 iJ:^45 u S3*,, AfTxB LfcBI 2 oj; 5 *« 
JS**t5BCAa - Kir.7-V K I dot 2 1 0 

WtUfli^^y tr-f EDCpdt 2 1 2 jrilUftl L » 
3^7 — iffIE/B«0^y ir r KCCbca 2.14 ^ILfct 

[ 0 0 2 1 ] :jxfjrt, niift!lxl2 fcPMRU:, ft**rJto|- 

' W h <?:> B C A y y 7' 2 0 0 (1 B C A PMfl'<-< h 

S BBCAirflt^ffiftft*^, BCAfll«r-^ 13CA 2 0 
2 , 7 — ^feiJiiJlJW /n y -r * E D Cbca 2 0 4 s 7'V x 
^ a— K T dot 2 1 0 , at ^— *ftf]iJt|0V< y t 1 E D C 
dot 2 1 2 x J- ?~gTjE/B W< y -7* H E C Cbca 214, * 

127 

( 1 ) I DDT ( X ) = 2: 

(2) EDCodt (x) - 

(3) EDCddt (x) = 
( 4 ) G ( x ) ^ x 32 4- 



(5) mWWl 1 - 2 1 3 5 3 2 

8 

bca tmzy^ x^±Kte»**t4. 

[0 0 2 2 J OS , ID 3 1^7"^ K I ddt 2 1 

0X1^*^7— *ttJJHO^y 7^ EDCdot 2 1 2Sr 

ii/inu ^-7— f?riE;flco/<y t-^ eccbca 2 1 4 £ b 
cAtf* hr>y^2 0 8*m(-->7 hs-arfcto-efc 

£0 rcoj: 5^3:9— fljEffl^y EC Cbca 2 l 
4 ctBCA^* hT>-^U2 0 8&mz*>7 h*"U-f»4 
(Of*, K??WB c A ^ — K^ffi^T'^idn^l/^WI^JW 

[0 0 2 3] «oT, BCAfBi/-^ I bca 2 0 2W 

1 I nn-5tti»]E»«; I. - (1) coj;7-e£>£o ^-7 
— ttttl/B W^' Ur^f E D C b c a 2 0 4 CO E D o ~ E Da f* 
BCAMt-^ I BCA 2 0 2 \Z#1-&:r~-?~Sm\W0> 
/<»;rrC^o-C, BMEftstl- (3) cojzpl-, A^J 
^X^BCA^if-^ locA 2 0 2^»tG (x) 
"CilF'J o 9 -e>T< £ 

[0024] ^ it, omm&'ft-rmft&y- -< 
=i — k i ddi 2 j ottTXUfcfta - (D -Ojv&n 

20 # 0 4 '<-f h co^i 7 —Htti\ffl<0'< y V" E DCddi 2 .1 

2 rixV =» — K i ddt 2 i o [cwi-a-^^— tftttUll 
^D'Mt^ot, TiC^)ik3^3- (3) ^^-rJ;7 

A^j r ^ ^ =» — K I ddi ( x ) «r^J9^Ca 

(x) TWofc&&-T?»Sj|x& < , ^.tict, 89JIS^J:5U 
^JfiiJ1«c:j:«>v--f =«— K I odt U J: oriS*HS^fc 

[0 0 2 5] 

d i • x 1 

31 

i=0 

I ddt ( x ) m.odG ( x ) 

x 3 1 + x 4 -t~ 1 



[0 0 2 6] ir. y — ;;J .ill /13 &>'< V T 4 E C Cbca 

2 1 -4 ^ C 0 . 0 — C 3 . 3 It % B C A W Wt* — ^ I B C A 2 0 
2 RtK-tilU3i*-i-a-T-7— UiWffl^V^y 7" ^ E D Cbca ^ 
2 0 4 t r i x ^ xi— K I D0 T 2 I 0&W-tLi:^t<f) 
xy- ^aj)H^/< y 7- < E DCddi 2 l 2 fr„^H^>-»- 7 
-{ir.O]^v> 5 y frc^ot, TiE«o»3t4 - (») 



pbca (x) -CWIo^^i VC/'f<Sn5o rJxrJ:, fitjffif.>J; 
[0 0 2 7 ] 

[Ik 4 I 



-5- 



(6) 



ft-fflW- 11- 2 1 3 5 3 2 



10 



(1) Rbcaj (x) - 2Ci.i' x 3 " 1 

i=0 

4n-2 2 

(2) Ibcaj (x)"-ZIihi- x 8M + ED, • X 56 ^ 4A + EDT, k • x 7 " h +EDTj • x* 

1=0 k=0 

(3) Rbcaj (x) « I b c a j (x) modGoacA (x) 

3 

(4) Gpbca (x) = rr (X+a m ) 

51=0 



(5) Gp (x) 



x 8 + x 4 + x 3 + x 2 +■ 1 



[ 0 0 2 8 J miit Lfc J: 5 BCA^- K 

S: ** W T 7" ^^;±©BCAa- KfflttU Ml 

^-gfrBCA^- K^KS £ ixfc * ^WBCAa - 

/hh« £ , :/ y T^-y&mmzwis % b c awwt*- * 

tt$ , -< x ^ n- Klr.»i-S^ 7-ttftlfli«>'< ^ x -f 
^™ K/< y -r -r fflHjK£tt»* b c AflS*IKr — * £ 

^ -^m/Tj <?v< y 7- * ^ x ^ * * ^ — k t * 7> 

r > y^mm t &m *. x * 6 n 30 

[0 0 2 9] IxMC*, iMBC A=»— Kj&<SM*3ftjfc-7 f 
< *Vt>m J co J: 9 ft*-/* -f * * Wd-SB«te»J»*ft6 
11*. •< x ^ ::i - K fr HJ ^ *T v- ^ * ^ <o«9 i Sr»mi- & 
*«»«^**iKttf- J; 6«!sa!«Eixi8i"C*>o r , -r =3 >- 

L fz X 0 U% r -< x t\^MM\zMmm 3 cOJ; 7 B 
CAa- K^fcSSi-tfe U C AHSM(S:flft ^ x 1. 
0 O^StffSix&i: , ^-<=i>l I 6 4 0 2J2«£fi 

Ul, -r-fX? l 0 0 J:C>BC A a— K(W«S«CiliMft4*i - C 40 

D s P i io ic J; o x«5ic £ *i 6« 

[0 0 3 0] 4 0 4 $!kmX\ -via Is) ] 6 (iK^ffl L 
fc-T- "^l:$*nrt^r << * J s =i— K Sr D S P 1 JO 

J 6 i*v*4 * 9 a— K7-— ^/Ufrtt'JS LTiVim.!^ «t 7 
J: 7 twSBJSSS*^ f'V)^-7-V x ^^>«*(w«-j£"*"a J: 



[0031] t*ot, x ^ *?<nmm\^fc'f2>m%i<o 

7- ^ ^ 5r.iiao r ^ ^ w& 

/cfc&7, #iffiifiAn4ftfc:a— K«itt#WBCA=»— 
[0 0 3 2] 

B c a =>— K^tS iixfcv^-f ^ ^ K*fl3i'^TJtf !f -< 

[Rl l J a*»3tf ^ ^ ffliSKwy p y ^ H tfc 

[fed 2 ] ifljffr^) B C A a — K^^it^^^l^l'C^^^ 
[ m 3 ) *«WW5telB JBJBJC ct 6 B C A ^ - Kco«ifi 

[M4 ] ^*iWW3lK3Bffi«c:J:S&«oani!a^fc'&* 

1 0 0 7".f 

:i o 2 ;t tr ^ ^ r y -f 
l o 4 x £ v K/u-e— * 

10 6 X U V'7 4 K-lr — ^ 
10 8 K PiQfllW 
1 1 0 D S P 

1 1 2 tiwjteasffi 

J ] 4 D S S P 

1 1 6 -f ^ > 

2 0 0 B CA7U 

2 0 2 BCAWr-^ 1 «ca 

2 0 4 :c 7 — «Wffl^< I) E D Cbca 

2 0 6 :j- 9— « .iHJMtO^^ 'Jr^KC Cbca 

2 0 8 B CAilU br >r//u 

2 1 0 r *f .x ^ a — K I dot 



2 1 2 x-7-Wimm<0'<V 7-4 EDCodt 



(7) nmw-\ l -2 J 3 5 3 

12 

2 1 <\ x y -tHEm <Ds<\) 7- U-CCdca 



[Bl] 



IMA 



106 




USSF P n COMPUTER 
114 ile 




READ DATA WRITTEN IN I ^ 
BCA REGION OF OiSK 



404- 



CONFIRM DISK TVP€ BY 
RETRIEVING DISK CODE -406 
TABLE 



C °Q 



W\ 2 J 



[|*|3] 



SB oca 
RSbcai 
RSocm 
RSbcai 
RSbcai 
RSbcai 

RSecM 
RSpca*-i 

RSKAn 

RSbcm 
RSecM 



RSbcau 
RSbcai j 
RSbcau 
RSbcau 



RS 8CA1 



200 
— f 



202 



Bsft-B Baft-; ft**-* 



EDo ED i ED z EOj 



C^O Cr,o Ci,o C« 

at Cm Cxi Cm 

Caa Cu Cx2 Cu 

iC<u Cu Cw C\j 



BCA PREAMBLE (4 BYTES) 



204 



I DC* 



RSbcai 



206 



ECCbca 



BCA P0STAMBLE(4 BYTES) 



208 



sb«a 



RSocai 
R5e»i 
RS*»* 

RSk*> 



RSeouj 
RSpcajj 



; & [i h u 

; U b U b 



202 



! atw-o Uo-7 W-« 



jEDo ELD i EDi ED? 



JOTw OTifl DUo DTv» 

»T<xi DTi.i DTw OTv 

! / 

jDTai DTu DTjli OTw 



IEDTp EDT i EDTj EDTi 



RS»CA14 

RSbcam 
RSecAH 
RSbcam 



;Cao Cu> Cm Cw> 

!Co.i Cv Cw 

jCou Cxi Cu 

iCoa Cu Cw Cw 



RSscws 



204 

is. 



210 
212 



21 + 



BCA PREAMBLE (4 BYTES) 



EDQ*a(4 BYFES) 



EDCwi(4 BYfES) 



CCCoca 



8CA POSTAMBUE(4 BYTES) 



206 



